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slide occurred in the upstream portion of the dam near the right abutment. At the time the water in the reservoir stood at elevation 2117.5, having been gradually drawn down from elevation 2136 during the previous 2 months.
The total length of time consumed in the slide was about 10 min. Approximately 5,000,000 cu yd or less than 5 per cent of the material in the dam moved. There were about ISO men in the slide area at the time it started and 8 of them lost their lives.
Then portions of the upstream shell nearest the pool began to slide into the sinking core pool. In a lesser degree, similar cracks and sliding and slumping were taking place on the upstream portion of the downstream beach. Simultaneously with these developments, the main mass of the upstream shell, almost intact, was moving out into the reservoir, in a swing similar to that of a gate hinged at the east (right) abutment.13
Investigation of Slide. The Chief of Engineers, General Julian L. Schley, at once appointed a board of consulting engineers to investigate the causes of the slide and to determine a suitable and safe scheme of reconstruction. A comprehensive investigation of the slide and of all pertinent conditions was at once undertaken. A large number of exploratory drillholes 3 to 6 in. in diameter were put down in the affected area. Undisturbed samples of the material in the slide area were obtained from holes 12 to 36 in. in diameter. Exploratory shafts and tunnels were put into the shale of the right abutment. At a number of points in the slide area refrigeration methods were used to freeze the moved material all the way down to the shale. Thirty-six-inch calyx borings were made through this frozen material and the undisturbed frozen cores were preserved for study by the engineers and the consultants. All in all the investigation was probably the most extensive and comprehensive of its kind.
General Results of Investigation. The explorations and the tests on the undisturbed samples obtained showed that (1) the upstream shell had sufficient strength against any pressure which might have been exerted by the core, (2) the upstream shell of the dam had its stratifications preserved in the slide area, (3) the weathered shale and weathered bentonite seams showed shear strength which resulted in a factor of safety of less than unity against shear through the foundation in this section, (4) cumulative evidence of foundation shear through the weathered shale with its weathered bentonite seams was found, (5) there was clear evidence of excess hydrostatic pressure in the firm shale and weathered shale in some cases amounting to 100 it above the line of saturation in the dam, thus decreasing the effective weight of the embankment.
The consulting board concluded that the slide "was due to the fact that the shearing resistance of the weathered shale and bentonite seams in the foundation was insufficient to withstand the shearing force to which the foundation was subjected. The extent to which the slide progressed upstream may have been due, in some degree, to a partial liquefaction of the material in the slide." 14
13 From "Report of the Slide of a Portion of the Upstream Face of Fort Peck Dam/' July 1939, p. 4, Engineer Corps, U. S. Army.
14 From "Report of the Board of Consulting Engineers on the Fort Peck Slide."